Attenuation of negative pain affect produced by unilateral spinal nerve injury in the rat following anterior cingulate cortex activation.
The affective and the sensory dimensions of pain processing can be differentiated in humans through the use of questionnaires and verbal communication. It is difficult to dissociate these two components of pain processing in rodents, and an understanding of the underlying mechanisms for each component is unclear. The quantification of a novel behavioral response to a repeated noxious cutaneous stimulus together with a measurement of tactile allodynia in nerve-injured rats might be used to differentially explore the sensory and affective components of pain processing in the rat. The present study utilized electrical stimulation of the anterior cingulate cortex, a structure implicated in affective pain processing but not sensory processing, in nerve-injured rats (L5 spinal nerve ligation) and found that the aversive quality of noxious cutaneous hindpaw stimulation was attenuated. There were no effects on sensory processing, because anterior cingulate cortex stimulation did not produce an anti-allodynic effect in L5 spinal nerve ligation animals. Furthermore, anterior cingulate cortex stimulation in animals with bilateral ventrolateral periaqueductal gray area lesions did not affect tactile sensitivity in L5 spinal nerve ligation rats, indicating that an endogenous pain suppression system was not likely activated by anterior cingulate cortex stimulation. However, bilateral ventrolateral periaqueductal gray area lesions in L5 spinal nerve ligation rats blocked the effect produced by anterior cingulate cortex stimulation in the place escape/avoidance paradigm. Specifically, these animals avoided noxious stimulation of the allodynic paw significantly more than anterior cingulate cortex-stimulated, sham or incomplete ventrolateral periaqueductal gray area-lesioned, L5 spinal nerve ligation animals. These findings provide the first quantified report that the activation of the anterior cingulate cortex reduced the aversive quality of repeated noxious tactile stimulation in nerve-injured animals without interfering with normal sensory processing. This effect might require the presence of an intact ventrolateral periaqueductal gray area. It is concluded that the selective manipulation of the anterior cingulate cortex has different effects on pain affect and sensory processing in a rodent model of neuropathic pain.